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© Refrigerated display case. 



© A vertical display counter (3) is disclosed which 
has a refrigerated compartment provided with an 
access opening protected by a cold air barrier and 
removable closure means (15); the counter is also 
equipped with ventilating means (20,32,41) to pro- 
mote a non-turbulent circulation of ambient air be- 
tween the barrier and the closure means (15), while 
the latter are in use, thereby preventing turbulence 
phenomena from disturbing the cold air barrier. 
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This invention relates to a refrigerated display 
counter of the type which comprises a counter 
body to enclose a refrigerated compartment having 
at least one vertically extending access opening 
protected by a barrier of cold air, said opening 
being provided with removable closure means for 
temporarily isolating said compartment from the 
ambience outside the counter body. 

Display counters with the above features have 
been known and widely used at stores and super- 
markets. They are generally fitted with shelves or 
racks on which perishable food products, adapted 
for preservation in a refrigerated environment, are 
displayed for sale. 

The removable closure means of the opening 
that gives access to the refrigerated compartment 
generally are used overnight, or while the store is 
closed, in order to reduce the thermal exchange 
between the refrigerated compartment and the am- 
bience. Such means consist as a rule of single- or 
multiple-sheet curtains, each sheet being provided 
with a respective take-up device located at the 
counter body top. 

Due to constraints on the design and construc- 
tion of the counter, the sheets of such curtains are 
not guided or otherwise held tight against the coun- 
ter body along the two opposed vertical sides 
thereof. Thus, a gap has been accepted, in the 
stretched condition of the curtain, either between 
two adjacent sheets or between the edge of one 
sheet and the adjoining counter body shoulder, 
through which ambient air can enter the refriger- 
ated compartment. 

On contacting the refrigerated produce, and 
especially the shelves, which are held at a low 
temperature by the refrigerated air, the warmer and 
moisture-laden outside air releases it moisture con- 
tent in the form of condensate. It is on this account 
that the produce on display and the shelves are 
found wet upon removal of the covering curtain. 

The underlying problem of this invention is to 
provide technical arrangements in a refrigerated 
display counter whereby the drawbacks with which 
the aforesaid prior art is beset can be obviated. 

This problem is solved, according to the inven- 
tion, by a display counter of the kind indicated in 
the introduction and characterized in that it com- 
prises ventilating means associated with either or 
both of said counter body and said closure means 
to promote a non-turbulent circulation of ambient 
air between said cold air barrier and said closure 
means. 

In practice, the approach of this invention Is 
based on the observation that, since the gaps be- 
tween curtain sheets are relatively small, the am- 
bient air is admitted into the refrigerated compart- 
ment as a relatively high-velocity flow, often ac- 
companied by turbulence phenomena. This dis- 



turbs the cold air barrier protecting the refrigerated 
compartment, thereby the ambient air is allowed to 
penetrate deeply inside. In marked contrast with 
expectations, it has also been found that by allow- 
5 ing or promoting a stream of ambient air adjacent 
to the curtain or another closure arrangement which 
flows along a parallel direction to the stream of 
barrier air, the inflow of ambient air to the refriger- 
ated compartment can be greatly attenuated, there- 
10 by significantly reducing the formation of conden- 
sate over the shelves and the goods on display. 

The features and advantages of the invention 
will be apparent from the following detailed de- 
scription of three embodiments thereof, given by 
15 way of illustration and not of limitation, with refer- 
ence to the accompanying drawings, in which: 
Figure 1 is a perspective view of a refrigerated 
display counter embodying this invention; 
Figure 2 is a perspective view of a display 
20 counter according to a second embodiment of 
the invention; 

Figure 3 is a cross-sectional view showing sche- 
matically a third embodiment of the display 
counter according to this invention; and 
25 Figure 4 is a cross-sectional view showing sche- 
matically a third embodiment of the display 
counter according to this invention. 
In Figures 1 and 3, a refrigerated display coun- 
ter is generally shown at 1 which Includes an 
30 insulated counter body 2 having a bottom 2a, a 
back 2b, a top wall or ceiling 2c, a front wall 2d, 
and two shoulders or lateral sides 2e. 

The front wall 2d stands upright on the bottom 
2a through a short portion only of the vertical 
36 extent of the counter 1 , the remaining portion hav- 
ing an access opening defined therein for acces- 
sing a refrigerated compartment 3 of the counter. 

The compartment 3 Is bounded, inside the 
body 2, by three walls denoted by 4a,b,c, respec- 
40 tively, which run a short distance away from the 
bottom 2a, the back 2b, and the ceiling 2c, respec- 
tively. 

A duct 5 is bounded between said walls and 
the body 2 for the circulation of cold air, and is 

45 open at its opposite ends to the compartment 3, 
respectively through a return mouth 6 for the air to 
be cooled and a delivery outlet 7 for the cooled air. 
A plurality of additional cold air delivery outlets 10 
are provided In the wall 4b. 

60 In order to promote circulation and refrigeration 

of the air in the duct 5, the latter has one or more 
electric fans 8 and a heat exchanger 9 of a refrig- 
erating system arranged therein. 

The produce to be preserved Is displayed on 

66 shelves, collectively denoted by 1 1 , which are sup- 
ported on the wall 4b in a conventional way. 

The cold air delivery outlet 7 Is located relative 
to the shelves 11 and the access opening of the 
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refrigerated compartment 3 such that a cold air 
barrier is formed which flows in the direction of 
arrows 12 to protect the interior of said refrigerated 
compartment. 

The counter 1 further includes removable clo- 
sure means for said access opening; in the exam- 
ple illustrated, such means comprise a curtain 15 
having two sheets 15a, 15b, each provided with a 
respective take-up device 16, conventional in con- 
struction and operation. The curtain 15 is stretched 
into the working position shown in Figure 1 to 
temporarily isolate the refrigerated compartment 3 
from the ambience, e.g. while the store accom- 
modating the counter 1 is closed to the public. 

In use, along the two vertical sides of each 
sheet of the curtain 15, between the edges of the 
adjacent sheets, and between the lateral sides 2e 
and the respective sheet edges 15a,b, respective 
gaps 17 are formed whose presence is made un- 
avoidable by constructional constraints on the take- 
up device and its holders. The presence of such 
gaps, in combination with the difference in air tem- 
perature between the interior and the exterior of the 
refrigerated compartment 3, result in the air being 
circulated in the direction of arrows 18a and 18b. 
Actually, an outflow of denser cold air (arrows 18a) 
takes place from the lower portion of the counter 
and a corresponding inflow of warm air (arrows 
18b) takes place into the upper portion of the 
counter. 

In order to limit the velocity of the air inflow, 
the upper portion of each sheet of the curtain 15 is 
provided with ventilation means effective to pro- 
mote a basically non-turbulent circulation of am- 
bient air between the cold air barrier from the outlet 
7 and the curtain 15. It has been found that by 
providing ventilation ports, such as those denoted 
by 20 in Figures 1 and 3; which can effectively 
slow down the air flowing therethrough and through 
the gaps 17 in the upper portion of the counter, the 
disturbance to the cold air barrier from the outlet 7 
can be avoided or at least limited, thereby prevent- 
ing warm ambient air from finding its way into the 
refrigerated compartment 3 in eccessive amounts. 

Preferably, the ports 20 are formed at the 
closest shelf 1 1 to the top wall 2c of the counter 1 
such that, in use, they will locate directly above 
that shelf. Such ports are arranged in parallel rows; 
in the example illustrated, four rows of ports 20 are 
provided of which the lowermost two, i.e. the re- 
motest two from the top wall 2c, locate at the upper 
shelf 1 1 of the counter 1 where the latter is formed 
with an elevation 21 on the front wall as indicated 
in broken lines in Figure 3. In this case, the curtain 
15 would in fact be only partly unwound from the 
take-up device, and the first two rows of ports 20, 
being at least partly included in the wound section 
of the curtain, would be ineffective as ventilation 



means. 

A first modification of the inventive counter is 
depicted in Figure 2. Similar parts are denoted by 
the same reference numerals as in the previous 
5 example. 

In this modification, generally shown at 30, 
each sheet 31a,b of the curtain 31 has an upper 
region 32 next to the take-up device 16 which is 
made of a material highly pervious to air, whereas 
10 the material from which the remainder of each 
sheet is formed is substantially impervious to gas. 
This can be accomplished, for example, by forming 
the upper region 32 from a very loosely woven 
fabric. 

76 Shown in Figure 4 is a second modification of 

a refrigerated display counter according to the in- 
vention, as generally indicated at 40. Here again, 
similar parts are denoted by the same reference 
numerals as in the previous examples. 

20 In this modified embodiment, the curtain 15 

includes no ventilation means, the latter being pro- 
vided in the form of ventilation ports 41 formed 
through the top wall 2c of the body 2 near the take- 
up devices 16. Also provided here are lighting 

26 devices 42 for the refrigerated compartment 3. By 
positioning the devices 42 and ports 41 close to 
one another, the latter can be made to act as 
exhaust stacks to dissipate the heat generated 
within the refrigerated compartment by the lighting 

30 system when turned on. 

It will be appreciated that the principle of op- 
eration is, in all three of the embodiments pro- 
posed, that of slowing down and distributing the 
inflow of ambient air at the upper portion of the 

36 counter all along the counter length, so that this 
inflow, at all events unavoidable, will not disturb the 
air barrier which protects the refrigerated compart- 
ment. In this way, the air barrier will stop moisture- 
laden air from entering the refrigerated area. 

40 The invention as described has an indisputable 

advantage in that it eliminates, or at least brings 
down to acceptable values, the formation of con- 
densate on display counters when the opening for 
accessing the refrigerated compartment is closed 

45 by curtains or the like means. Advantageously, this 
result is achieved using extremely simple and in- 
expensive means, it being sufficient that appro- 
priate ventilation ports be provided in the upper 
portion of the curtains and/or the counter body. 

50 

Claims 

1. A refrigerated display counter comprising a 
counter body (2) to enclose a refrigerated 
56 compartment (3) having at least one vertically 

extending access opening protected by a bar- 
rier of cold air, said opening being provided 
with removable closure means (15) for tem- 
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porarily isolating said compartment (3) from 
the ambience outside the counter body, char- 
acterized in that it comprises ventilating means 
(20,32,41) associated with either or both of 
said counter body (2) and said closure means s 
(15) to promote a non-turbulent circulation of 
ambient air between said cold air barrier and 
said closure means (15). 

2. A display counter according to Claim 1, io 
wherein the ventilating means comprise at 
least one port (20) in said closure means (15) 
located near a top portion (2c) of said counter 
body. 



3. A display counter according to either Claim 1 
or 2, wherein said closure means comprise a 
curtain (15) adapted to be stretched over said 
access opening. 

4. A display counter according to Claim 3, 

wherein said ventilating means comprise a plu- 
rality of throughgoing ports (20) clustered in 
the top portion of said curtain (15). 

5. A display counter according to Claim 3, 
wherein said ventilating means comprise re- 
gions (32) of said curtain (31) having different 

properties of perviousness to air. 

6. A display counter according to one or more of 
the preceding claims, wherein said ventilating 
means comprise at least one port (41) located 
in a top wall (2c) of said counter body. 
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7. A display counter according to Claim 6, 

wherein said at least one port (41) is open to 
said refrigerated compartment (3) at a location 
near lighting means (42) therefor to form an 
exhaust stack for dissipating the heat gen- 4o 
erated by the lighting means (42) from said 
compartment (3). 
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